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NOTICE

The contents of this report reflect the
views of the Office of Transportation Lab-
oratory which is responsible for the facts
and the accuracy of the data presented
herein. The contents do not necessarily
reflect the official views or policies of
the State of California. This report does
not constitute a standard, specification,
or regulation.

The State of California does not endorse
products or manufacturers. Trade or manu-
facturers' names appear herein only be-
cause they are considered essential to the
object of this document.
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I. INTRODUCTION

Transportation corridors often cross areas containing
archaeological resources. In many cases, a proposed trans-
portation project can be economically designed to avoid
these archaeological sites. However, when engineering and
safety considerations require routing the alignment through
or over them, every effort is made to minimize the impacts;
sometimes by placing a fill over the site and conducting
various levels of archaeological study. The effects of
embankment construction and the placement of high fills on
archaeological sites is of special concern to archaeclo-
gists, Native Americans and the California Department of
Transportation (Caltrans).

This report presents the results of a field experiment to
determine the effects of high embankment construction on
archaeological remains. The study evaluates the gross
changes in artifact condition due to large overburden
pressures from the fill material. Alsoc presented are the
results of laboratory tests on midden soil and decomposed
granite (D.G.) samples obtained from archaeological sites
in Caltrans District 11. The tests consisted of consolida-
tion of undisturbed midden soil, vertical compression of
artifacts embedded in midden soil and chemical analysis of
both the midden soil and the D.G. cover material,

The study's design, limitations, conclusions, recommenda-
tions and guidelines are presented herein.

www . fastio.com
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A.

 Research Objectives

The specific objective of the research project was to
determine the effects of constructing a 75-foot high em-
bankment on simulated archaeoiogical material by analysis
of:

wwvw.lastio.com

1. Horizontal and vertical pressures of the embank-
ment using soil pressure meters at each test unit.

2. The settlement of the soil covering the artifacts
in the test units using sealed standpipe settlement

platforms.

3. Chemica1 changes of the soil around the artifacts
between the time of placement and the time of re-
trieval of the artifacts.

4, Ground water fluctuation at approximately the
same elevation and location as the artifact test
units.

5. Gross changes in condition and displacement of
artifacts caused by the horizontal and vertical pres-
sures due to the presence of a high embankment fill.
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IT. CONCLUSIONS

1. The results of the field study supported the District
11 laboratory study which suggested that a loading equiva-
lent to 75 feet of embankment over archaeological sites
would produce limited damage to the artifacts. It can be
concluded that placement of artifacts under high embankment
construction causes limited gross morphological changes in
these objects.

2. Limited damage occurred to the artifacts as a result

- of deep embankment construction. Charcoal strips placed

with the artifacts were slightly bowed but otherwise un-
damaged after retrieval. Some faunal remains were damaged
and one very fragile "sand dollar" was badly fractured.
Also, a small obsidian flake was damaged.

3. Some limited chemical changes were evident in the soil

surrounding the artifacts after two years of artifact
placement. These changes may be significant, however,
long-term studies are needed to evaluate the effects of the
limited changes noted.

4, There was no evidence that ground water had risen into
the artifact unit at Locus A. The moisture content
remained a constant 10% from the time of artifact placement
to the time of artifact retrieval and water was not present
in the vertical well at the time of artifact retrieval.
However, the soil surrounding the artifacts was very moist.
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The SoiT3pré§§hke at Locus A indicated by the soil
pressure meters was 53 psi vertically and 3 psi horizon-
tally. The calculated theoretical vertical pressure was
slightly higher than indicated by the soil pressure meter.
This was probably due to bridging of the soil.

'6. Settlement of the soil within the two artifact units

was less than three inches and was well within the consoli-
dation limits predicted from laboratory tests.

?. The total settlement of the foundation under the
embankment at the artifact site was 7.9 inches at Locus A
and 9.1 inches at Locus B. This is normal anticipated
settlement in this sandy, silty foundation type material
loaded with approximately 75 feet of embankment.

8. While there was some lack of complete documentation

on the before placement condition of certain artifacts sub-
ject to this study, both the laboratory and the field study
did establish that archaeological materials when placed
under high embankment construction exhibit limited gross
morphological changes.
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ITI. RECOMMENDATIONS AND GUIDELINES

A. Recommendations

High embankment placement over known archaeological sites
may be used to help preserve historical sites. The sug-
gested procedure could be as follows:

1. A1l significant historical sites should be
subject to an archaeological review with sufficient
excavation to evaluate each site prior to embankment
cover,

2. Although not used in this study, a permeable
geotextile fabric could be ptaced over the site prior
to embankment construction as a separator between the
midden soil and the new embankment. This should be
followed by placement of one to three feet of uncom-
pacted fine grained soil, i.e., decomposed granite,
then normal embankment construction.

B. Guidelines

This study concludes that the construction of high
embankments over archaeological materials produces limited
changes in the gross condition of archaeological materials.
These results should be used with consideration to the
following guidelines {cf. U.S.D.I. 1976).

ClihPDF - www .fastio.com
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‘1. TBurial of "§ites unde¥ Fill can disturb surface or

near surface cuttural material. Hence it may not be
an appropriate procedure for sites with extensive
fragile surface pattern remains.

2. Fill materials should be selected which would
minimize chemical contamination of the site (e.g.,
decomposed granite fill).

3. Fi11l material should be placed in such a way as
to preclude heavy vehicular disturbances to the site
and fil1l material should be used which will not inad-
vertently damage the integrity of the deposit (e.g.,
heavy wheeled vehicles using large rock or concrete
fragments would not be appropriate, etc.).

4, Burial often precludes the possibility of archae-
ological research at the buried deposit. The burial
process is an action which allows further deteriora-
tion of the remains while precluding the possibility
of recording information on the site. Hence only
those sites not high in organic remains would be good
candidates for fill material placement as a preserva-
tion aid.

Furthermore, an effort should be made to excavate a
portion of a site which will be covered to learn what
type of remains are being buried so as to provide an
index for futuré researchers if and when the need
arises to relocate the site and excavate it.
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5. The location of a site to be buried must be for-
mally delineated. After much time has elapsed, land-
marks change, survey benchmarks are lost and the site
may be impossible to relocate. Inadvertent damage
may occur if the site is exhumed accidentally, or the
site may simply be lost.

6. Burial of an archaeological site may be the most
appropriate part of a mitigation plan when a portion
of the site is excavated and the remainder carefully
covered. MWhen a complete systematic excavation is
not possible, a combined limited excavation and buri-
al is preferred to partial excavation and destruction
of the remainder of the site.

7. Consideration should also be given to location
of water table and possible inundation of the site
which could Tead to potential chemical changes.

8. Ethnic concerns play a vital role in determining
the appropriateness of a fill. California Native
American cemeteries (recorded or not) are treated by
law as special cases. They are given the same protec-
tion as other cemeteries but have special protection
provisions.
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“IV. “IMPLEMENTATION

The results of this research project can be used for
developing guidelines for embankment construction over
known archaeological sites. These efforts will be made in
coordination with archaeological investigations. The
implementation will be by the Design, Construction and
Environmental Planning Branches within Caltrans Headquar-
ters and the particular District involved.
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V. FUTURE RESEARCH CONSIDERATIONS

The effects of deep burial had never been studied prior to
this project and the primary objective was to identify
gross changes in the artifact materials. Both the labora-
tory testing and the field research indicated limited gross
changes in the artifactual materials and it is felt that
future studies should focus on a finer level of analysis.
The present study is certainly far from definitive since
the small scale effects (i.e., minor fracturing, chipping,
etc.) were not analyzed as part of this study.

Future research on the effects of high embankment construc-
tion over archaeological materials should be more detailed
and take the following into account:

1. Detailed documentation must be made regarding the
state of the research materials (artifacts) prior to
burial. As examples:

a. A1l objects/materials should be photo-
graphed in fine detail {artifact manufacture,
edge damage) in order to show all sides or
portions of an item. Microscopic photographs
might also be included.

b. Records of the locations of objects should
be highly detailed and present specifics of
depth/orientation/cardinal direction/etc.

c. Rectified photographic images of in situ
artifacts could provide additional information on
the location of each object relative to other
objects in the same excavation level.

www . fastio.com
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"d. A permanent ‘vertical datum should be devel-

oped which would allow precise location of the
objects to be analyzed.

e. A broader spectrum of archaeological mate-
rials should be tested for the effects of high
embankment construction. Similarly, various

‘types of soil have different compaction charac-

teristics; these could aliso be evaluated.

f. More detailed sampling and analysis of the
soils surrounding the artifacts and those within
the embankment fill is necessary. A site
containing soils identical to those surrounding
the artifacts themselves and unaffected by the
embankment construction should be used as a con-

trol and for comparative study.

g.' A study of longer duration should be
conducted to evaluate whether the time element
would have any further effects on the simulated

archaeological site and its materials.

Considering the limitations of the present study, the level

of analysis is general in nature. It was reasonable to
detail simply the condition and displacement of the materi-
als but determinations could not be made concerning minute
damage patterns.

ClibPDF - wyaw.fastio.com
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VI. HISTORICAL BACKGROUND

The High Embankment Archaeoclogical Preservation study
represents one element in a continuing discussion regarding
the use of fill as a mitigation measure to lessen impacts
to archaeological sites. In the earty 1970s, archaeolo-
gists faced with the probiem of devising cost-effective
ways to minimize the damage from various construction
projects developed a number of ways to "preserve" archaeo-
logical sites (King et al. 1973). One of these means was
to place a low fill over the sites without seriously damag-
ing them (King et al. 1973:14). King and his colleagues
stated that although the latter technique is useful, little
information existed on the effects of covering a site with
fi1]l material; i.e., compaction or the subtle changes in
soil chemistry which may result in loss of important infor-
mation when a site is covered with fill. “Nevertheless,
burial in many cases may prove to be the best way of
maintaining sites in a sort of "bank" for investigation
hundreds or thousands of years in the future". Although
archaeologists were not united in their approval of this
technique, it was used as a compromise solution in a number
of instances during the early 1970s.

During the planning and development of a new portion of
Interstate 15 in San Diego, Caltrans identified several
archaeological sites which were to be adversely affected by
the construction project. In order to reduce impacts to
the sites, large amounts of fill were to be placed over
them, This, in part, was due to topographical considera-
tions which limited design solutions for site avoidance.

At this time, Caltrans began to explore the effects of

11
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placing high embankments over archaeological sites

(Caltrans 1978a, 1978b). Laboratory tests were conducted
to simulate the effects of high embankment fill on archaeo-
lTogical materials. The results of these initial tests are
fully reported in the body of this report.

In 1976, the Department of the Interior issued an analysis
and policy statement on the "Non-aqueous burial of archaeo-
logical sites"” (United States Department of the Interior
1976). The policy statement emphasized the lack of knowl-
edge surrounding the practice of covering over a site sug-
gesting that there was no basis to justify the assumption
that the covering of a site with fill will have no effect

an it.

The policy statement mentioned a number of archaeological

site characteristics which might make them especially sus-
ceptible to damage by the simple process of placing a fil1l

~over them. The policy statement directs that:

“...the burial of an archaeological site is considered
to constitute adequate avoidance or mitigation only
when all of the following conditions can reasonably be
demonstrated to pertain: 1) the site is already sub-
stantially buried, or has a very resistant surface, or
a seriously disturbed surface, and covering will not
physically damage the surface; 2) reliable pedological
studies indicate that the soils to be covered will not
suffer serious compaction; 3) the covering materials
are not chemica11y'active; 4) the natural processes of
deterioration have been effectively arrested; 5) the
site is fully recorded, marked, and protected insofar
as is possible to guard against accidental damage dur-
ing exhumation,"

12
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More recently, the Advisory Council published a handbook
suggesting guidelines for the treatment of archaeological
properties (A.C.H.P, 1980)., This handbook reinforces those
policy statements made previously and also refines them
slightly. It is indicated that the covering of an archaeo-
lTogical site with fill can only be considered a reasonable
adequate mitigation measure when "access can be assured
within reason for future research" and when test excava-
tions have taken place so a reasonable record of what has
been covered exists (A.C.H.P. 1980:14). This is considered
a critical element and would be an important factor for
consideration if high fill was to be used more routinely as
a preservation device. Whether such a procedure would be
considered an adverse effect has yet to be clarified.

In the recent Orientation Guide, issued by the Federal
Highway Administration for use during its instruction on
the 106 process (United States Department of Transportation
n.d.), mention is again made of the use of "incorporation"
or burial as a means of preservation. They state that it
may be possible to preserve a resource by "building the
highway on top of it". However, they again indicate that
this may be a questionable measure and that archaeologists
disagree on the wisdom of such a technique. They also cite
the present research effort as an endeavor to gain more
reliable information on the effects of compression, soi]
composition, chemical changes and other elements on buried
archaeological sites (U.S.D.0.T. n.d. 4-15).

13
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VII; DISCUSSION

A.  Preliminary Laboratory Tests

In late 1977, the Project Development Branch of Caltrans
District 11 requested consolidation tests for two archaeo-
“iogica1 sites (CA-SDi 4807 and 4808) from the District 11
Materials Laboratory. Consolidation tests were performed
on undisturbed samples obtained from two borings at each
site using a 2-inch California Sampler. Samples were con-
tained in 2 inch x 4 inch brass liners. Tests were under
controlled compressive, vertical loadings, with the liners
providing horizontal confinement. Loadings represented 14
feet, 24 feet, 42 feet or 45 feet and 75 feet of fill hav-
ing a density of 133 1bs/ft3, Changes in sample height
vs loading were then applied to the total soil thickness to
determine consolidation. The results of the consolidation
tests indicated settlements of from one inch to 3.7 inches
for CA-SDi-4807 and from 0.5 inch to 3.0 inches for
CA-SDi-4808 with an average of 1.9 inches and 1.6 inches,
respectively.

B. Expanded Laboratory Tests

On March 13, 1978, the Project Development Branch of Cal-
trans, District 11, requested additional data which created
the need for further testing and research. The following

tests and information were requested:

1. Suggested rate of loading over the archaeology
sites CA-SDi-4807 and 4808.

2. Effects of consolidation of the midden.

14
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3. A chemical analysis of the decomposed granite
(D.G.) that was to be used to provide one foot of
cover over midden areas at archaeological sites
CA-SDi-4556, 4807 and 4808.

Samples of the midden and D.G., which would be used as the
cover, were shipped to the Transportation Laboratory of
Caltrans for chemical analysis.

District geotechnical and materials personnel, meanwhile,
performed additional load testing on selected items
incorporated in midden soils to provide information for
rate of loading and effects of consolidation. Testing was
performed on marine invertebrate shells, small mammal and
bird bones and moderately thick potsherds to evaluate the
effects of simulated fill Toads. Midden soils from sites
CA-SDi-4556, 4807 and 4808 were used for these tests. The
items to be tested were embedded at random in the soils and
subjected to pressures equivalent to the maximum height of
the fill loads (heights of 9, 45 and 74 feet, respective-
ly). Refer to Appendix A.

As a result of this testing, the District Materials Branch
concluded that:

1. A practical rate of embankment placement over
sites CA-SDi-4556 and 4807 was two feet or less per
day. Since soil was less compressive at site
CA-SDi-4808, a placement rate of four feet per day
could be tolerated.

15
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" 27" "That consolidation of the midden would:
a. Have little or no effect on stone tools.

b. Have only minor effects on bone since most
bone tested was already fragmented.

Additional data obtained from laboratory testing prompted
the following observations:

1.  Artifact breakage under fill loads would be
negligible.
2. Effects of midden soil consolidation might not be
discernible since midden bases vary from spongy leaf

mold to compact D.G. and/or rock.

On March 21, 1978, a supplemental memorandum (Appendix A)

‘provided additional comments, test procedures, results and

conc]usions, along with sketches of artifacts, photographs
and test data.

"Chemica1 analyses from the Transportation Laboratory in
- Sacramento were presented with the District Laboratory pH

and moisture test results in a memorandum dated March 21,
1978 (Appendix B). It was concluded in this memorandum
that no evidence was obtained that would suggest a signifi-
Eant chemical change in midden soils if they were covered
by a one foot layer of D.G.

S0il samples were collected from sites SDi-4566, 4807 and

4808 and from two D.G. locations in a designated area at a

‘depth of 10 to 12 feet below original ground. pH and

moisture tests were run on these samples by the District
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11 laboratory. Material passing the #8 sieve was soaked in
deionized water to put soluble salts in solution. One pint
of Tiquid was drawn from each sample and shipped to the
Transportation Laboratory for chemical analysis employing
atomic absorption spectrophotometry (see Table 1).

The one constituent of the D.G. leachate which might alter
the site soil would be sodium. The ratio of sodium
between the D.G. and the sites was 5 to 1. Whether addi-
tional sodium would cause a significant change in midden
condition or subsequent interpretations is unknown.

The pH values of the D.G. samples (6.5 and 6.8) are within
the range of site soils (6.2 to 8.3) and would cause no
substantial changes in pH values.

The potassium range for midden soils is 8.18 to 18.18 parts
per million of dry midden because of organic content.

Ratio of midden potassium to D.G. potassium is as high as
15 to 1. Therefore, a change in midden chemistry for this
element would not result from leachate from a D.G. cover.

No evidence was obtained that would suggest significant
chemical changes in midden soils if covered by a one foot
layer of D.G.

C. Field Experiment

1. General Discussion
A test site was selected for the field experiment 1.5 miles
north of Gopher Canyon Road at a location on the I-15 proj-
ect, Figure 1. Site geometry was a primary factor in this

choice since approximately 75 feet of embankment would be
placed over the site during construction.
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" Two artifact tést units were selected and are identified as
Locus "A" and "B" in Figure 2. These were situated 30 feet
apart, parallel to the freeway centerline, and approximate-
ly 130 -feet into the fill from the toe of slope. A 60-inch
culvert pipe with a 72-inch "T" section was used to make
the excavation units accessible (Photo 1).

D. Artifact Placement

The test units were mapped in-place and tied to centerline
stationing. The test area, approximately 250 feet square,
was first hand cleared of all grass and brush to minimize
disturbance to the native soil. A 6-foot square was
initially excavated at each locus to a depth of 18 inches
(Photo 2). The bottom was leveled then moistened, compact-
ed and density-moisture tests (Table 2) were taken with a
nuclear gauge (Photo 3}, In the center of each excavated
test site, a one meter square was laid out and a 10 cm grid
superimposed over the ground surface using nylon string and
wood stakes (Photo 4). Artifactual material was placed
within these excavation units within the grid. The place-
ment and mapping of the artifacts was conducted on

October 23-25, 1979 by two Headquarters archaeologists,
Roger Cook and Sheila Mone.

Three 10 cm levels were constructed and Tabeled 0-10, 10-20
and 20-30 cm from top to bottom, respectively. The arti-
factual and noncultural material was placed at the base of
each "level". Notes were taken concerning the placement of
these materials and photographs of each level were made
(Photos 5 through 7). The artifacts and other objects were
carefully covered with backfill by hand to simulate excava-
tion level increments and vertical cultural stratigraphy.
The backfill, a fine, sandy loam, was watered to insure
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uniform compaction. The two units were completed in this
fashion (Photos 8 and 9).

There were some concerns aired by the local Native American
population, the Luiseno, over the potential use of aborigi-
nal artifacts in this research project. The Luiseno be-
lieve that aboriginal artifacts should be left undisturbed
and not used for scientific purposes. Due to this concern,
the material used in this research was either of recent
manufacture or archaeclogical materials of unknown
derivation. The former items were, in part, manufactured
by Dwight Dutschke, Cultural Resources Section, Department
of Parks and Recreation. The latter objects derived from
this agency as well. Representatives of the Luiseno Tribe
approved this material for research purposes.

Some of the items used were recently replicated artifacts
manufactured of similar materials to those recovered in a
prehistoric context. These included: a large basalt
biface, a ltarge grey obsidian biface, three chert core
fragments, nine unmodified obsidian flakes, five small
obsidian bifaces or projectile points, three complete

Olivella sp. shells, three Olivella sp. disc "beads", four

www . fastio.com

cut and formed fragments of abalone (Haliotis) shell, three
granite manos and a centrally-notched obsidian biface.

Also present were the items of unknown aboriginal origin
or fairly recent historic derivation including two granite
manos, a fragmentary arrow shaft straightener, a granitic
metate fragment, a small Mexican ceramic pot, unmodified
fragments, complete examples of marine invertebrate
remains, and a collection of historic faunal material
consisting of fragmentary animal bone principally from
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‘domestic species. These latter items were derived from a

sample of excavated material from the Hotel de France in

-the old part of Sacramento.

Also introduced into 'the exXcavation units were a number of

granite cobbles which were used to create a varfety of
common archaeological features. Artists charcoal sticks of

‘'various "hardnesses were added to the array of objects to be

placed based on the suggestion that they would be a good
indicator of potential artifact damage (see Table 3).

A1l flaked stone, ground stone, shell, and pottery were
photographed prior to placement within the excavation

units (Photos 10 through 16). Unfortunately, preplacement
close-up photographs of the shell, bone and charcoal are
not available. The placement of the artifacts in each
level of both test units is shown in Photos 5 through 7 for
Locus A and Photos 17 through 19 for Locus B.

Three Native American {LuiseMo) observers (Henry Rodriquez,

'Ben Magante and Lester Nelson) witnessed the excavation and

placement of the artifacts in the test area.

E. Instrumentatjon 6f Test Site

Instrumentation to monitor maximum earth pressure and set-

tiement was installed by the Transportation Laboratory as
the material in the two test units was brought up to the
original ground .level.
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1. Soil Pressure Meters

Two soil pressure meters were placed just outside each of
the test units and near the depth of the middle tayer of
artifacts (10-20 cm level). The soil pressure meters were
installed so that the horizontal pressure and the vertical
pressure parallel to the freeway centerline could be moni-
tored periodically {Photo 20).

2. Settlement Platforms

Two fluid type settlement platforms (Figure 3) were placed
adjacent to each test unit, one at the bottom elevation of
the test excavations and one at the original ground
elevation {Photo 21). The settlement platforms were
installed at these two levels to determine the actual
settlement or compression of the artifact stratum and also
monitor total settlement of the test area under embankment
loading.

3. Instrumentation and Artifact Protection

An 18-inch cover of D.G. was placed over the artifact units
and the instrumentation to provide extra protection before
the embankment construction began (Photo 22).

4, Water Well

An 8-inch diameter vertical well was drilled through the
bottom of the 72-inch diameter corregated metal pipe (CMP)
"T" section access pipe to a depth of approximately 7 feet
and was cased with a 2-inch slotted PVC pipe. The well was
jnstalled for monitoring periodically to determine if the
water table rose above the base of the fill during the

- winter season,
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Instrumentation N&ar an Actual Archaeology Site

1. " Soil Pressure Meters

Two soil pressure meters were installed on an adjacent

‘project near an actual Native American artifact site. The

installation of the pressure meters was the same as the
test unit installation (see Photo 20). The meters were
blaced to monitor horizontal and vertical earth pressures
paraliel to the freeway centerline., They were installed to
compare the soil pressures at the test site with an actual

1artifact site having approximately the same height of em-
‘bankment. However, both soil pressure meters malfunctioned

during the eariy construction phase which eliminated any
possible comparison of earth pressure data.

G. Soil Saripling

Samples of the soil used to cover the artifacts and the

decomposed granite used to cover the artifact units were

collected for chemical analysis (Table 4) and other labora-

’tqry tests by the Transportation Laboratory. Triaxial
tests were eliminated from this study since the actual

construction of 75 feet of embankment showed damage to only
a few of the more fragile artifacts. Minimal damage to

‘artifacts was also experienced during preliminary labora-

tory direct compression testing of simulated artifacts.

1. Chemical Analysis

Chemical analyses were performed on three soil samples, 1)
soil surrounding the artifacts during artifact placement,
2) soil surrounding the artifacts during artifact retrieval
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and 3) the decomposed granite cover during artifact place-
ment. Some variations in test results for the concentra-
tion of the chemical elements were detected. These results
prompted analyzing additional samples of the same soils.
The results shown in Table 4 present some variation between
results of samples obtained during artifact placement and
during artifact retrieval. These differences in chemical
element concentrations may be significant. It appears that
certain chemical elements may have leached out of the soil
during the study period. Phosphorus, calcium, magnesium,
potassium and zinc decreased. Sodium remained at about the
same level or increased slightly in concentration., The
reasons for these changes are unclear. One possible expla-
nation is that the chemicals were extracted by water due to
poﬁsib1e percolation through the fill. This assumption may
be useful in understanding the relative stability or slight
increase in sodium. Sodium is most likely to move with
water and is the most soluble of the chemical elements
tested. It was also the only element found in comparative-
ly higher concentration in the decomposed granite fill
overburden as compared to the material covering the
artifacts. Given this chemical's water solubility and
increased concentrations in the material above the arti-
facts, if this element were being leached out from above,
it could have introduced additional sodium into the soil
covering the artifacts themselves.

The above hypothesis to account for the changes is simply
speculation. Further studies could explain such changes
and also the long-term effects of high embankment construc-
tion on soil chemistry.
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. Embankment Placement and Access Tunnels

Embankment construction began on January 8, 1979 by plac-
ing and compacting approximately six feet of material from
the toe of slope up to, but not on, the artifact placement
sites. A trench was then excavated for the installation
of the 60-inch diameter corrugated metal pipe (CMP) for
access through the six feet of fill from the toe of slope
to the center of the artifact units. A 72-inch diameter
CMP “T" section was then placed on centerline extending to
within +5 feet of the two artifact units (Figure 2). The

- 60~inch diameter access pipe was connected to the 72-inch
CMP to form a "T" section when installed in the trench,
daylighting at the toe of slope. Timber bulkheads and
“struts were installed at all three ends of the "T" to keep
material out of the pipe during construction.

A lZ-inch diameter section of CMP was attached to the top
and in the center of the 72-inch diameter "T" section. The
12-inch CMP was brought up through the fill during
construction to provide ventilation in the access tunnels
{(Photo 1). '

After backfilling the access pipes, the embankment was con-
structedibver the artifact units to a finished height of 75
feet on April 17, 1980 (Photo 23).

I. ‘-Instrumentation Readout

1. Settlement Platforms

The differences of the upper and lower settlement platforms
initial and final readings in Locus A and Locus B were 2.76
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inches and 2.64 inches, respectively. These readings
indicate that the settlement or consolidation within the
artifact placement units was well within the values
predicted by laboratory consolidation tests of 1.0 to 3.7
inches and 0.5 to 3.0 inches under 75 feet of embankment.
The total settlement of the foundation plus the soils with-
in the artifact placement units was 7.9 inches at Locus A
and 9.1 inches at Locus B. This is considered normal set-
tlement for this type of material loaded with approximately
75 feet of fill.

Z. Soil Pressure Meters

The two soil pressure meters 1nstai]ed at Locus A indicated
a vertical pressure of 53 psi and a horizontal pressure of
3 psi. The calculated theoretical vertical pressure was
somewhat greater than that indicated by the soil meter
pressure. Based upon an average density of 133 1bs/ft3

and 75 feet of embankment, the calculated theoretical
pressure was 69 psi. The 53 psi indicated by the soil
pressure meter is probably closer to the actual pressure on
the artifacts due to bridging of the soil load during
construction..

Both soil pressure meters at Locus B malfunctioned as the
embankment was constructed.

3. Water Well

Personnel safety considerations precluded taking water lev-
el measurements during construction as planned. Entrance
to the access pipe was sealed off by the installation of a
bulkhead and fill material placed around it. However,
water was not present in the vertical well at the time of
artifact retrieval.
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Artifact Retrieval

J,

In August 1981, arrangements were made to unearth the arti-
facts in Locus A (refer to Figure 2) which had been placed
beneath. 40 to 75 feet of fill for one year and eight

- months. Locus B remains unexcavated and is still available
- for study.

Shoring for the retrieval of the artifacts from Locus A was

arranged by Charles Gaunt of District 11 under a minor con-

tract. Less than a week was anticipated for completion of
- the shoring of an area 10 feet wide by 8 feet long at the
. southern end of the "T" section (Locus A). After initiat-

ing the excavation, the contractors found that the area to

-be shored contained large granite boulders, some weighing
“several hundred pounds which caused a detay. The presence
of these large boulders was not anticipated. Fill was to

- have consisted of soil or decomposed granite. In any case,
further work was halted until the contractor could perform
“the necessary shoring which was made difficylt by the
‘heavy, angular granitic boulders. To insure the safety of
"those working below, a District 11 mudjack crew was brought

to inject cement grout under high pressure up over and
behind the wooden shoring. This procedure filled all sub-
stantial voids and prevented the boulders from falling onto
the shoring.

Formai archaeological retrieval at the site began on
August 10, 1981. Five individuals were directly involved

“in the work. A Caltrans Headquarters Archaeologist, Alan

Garfinkel, served as the director for the retrieval

process. Three District 11 archaeologists participated in

the work. Doug Kupel acted as crew chief and excavator
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with Karen Crotteau (note taker) and Joan Decosta (screen-
er). A Native American from the Pala Indian Reservation,
Kevin Denver, acted as an observer and assisted in the
excavation, '

The retrieval procedure was aided by lights hung along the
130 foot 60-inch pipe and into the "T" section to illumi-
nate the work space. A photographic light bar was also
used when additional light was needed for special close-up
photography and fine work (Photo 24). Ventilation was
provided by a 12-inch CMP running vertical from the access
pipe to the surface which was placed during construction
(Photo 25). A blower fan was attached to the pipe and was
used continuously to allow better air circulation. In
addition, a portable fan was used when the temperature and
moisture content of the air became unbearable. A portable
generator was used throughout the project to provide power
for lights and ventilation. Due to equipment malfunctions
and necessary maintenance, a significant amount of "down
time" occurred with the generator.

The entire underground work area was considered a "confined
space" (Photo 26). Consequently, special consideration was
given to safety. Each day that any subsurface work was
scheduled, pre-entry atmospheric testing took place. Tests
were conducted to determine that (1) sufficient oxygen was
present and (2) that gases (if present) were below a harm-
ful level. In addition to atmospheric testing, the shoring
was monitored with listening equipment to pick up and
amplify subaudible noise generated by stress. No subaudi-
ble noise was detected during the monitoring periods.

Rapid communication was made available by radio through
District 11 relay to the Deer Springs Fire Department., The
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California 6Ecud§tiona1‘5afety and Health Act (CAL-0.S.H.A.)
standards and California Division of Industrial Safety,
Construction Safety Orders were closely followed for all

aspects of tunnel design including shoring, lighting and
ventilation,

Careful attention was given to coordination between Cal-
trans, the Native American community, the media {newspapers,
radio and television), the archaeological community and the
‘general pub¥ic, This was accomplished through the efforts
of Chris whité, the District 11 Heritage Preservation
Coordinator and District 11 Public Information Officer, Jim
‘Larson, . B

“One individual completed the entire artifact retrieval pro-
cess due, in part, to space limitations and so as to allow a
yniformrtechnique'and better control of data acquisition.
Initial shovel excavation identified the level at which the
material was present. The excavator, using only trowel and
paintbrush or finer equipment (Photo 27), slowly peeled away
the soil matrix over the cultural material. A1l efforts
were made to recover and record the data in place. Since it
was possible that the objects may have moved or fragmented
during the time they lay under the fill material and thus
would not be in their original position, a plan was devel-
oped for the examination of the soil removed from Locus A.
Soil removed throughout the excavation was placed in a
plastic bucket (Photo 27) which, in turn, was emptied into a
wheelbarrow and wheeled from Locus A down the main tunnel
‘and outside to be screened. The fill material was examined
using 1/16 inch mesh hardware cloth to allow recovery of the
smaller fragments of cultural material. It is important to
note here that the disposal of the soil matrix from the ex-
cavation was time consuming and laborious. Since the tunnel
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Was only five feet in Height, it allowed only a crouched
stance while exiting the tunnel with the wheelbarrow.

Some difficulties were encountered during the excavation.
It was presumed that the test area was five feet from the
end of the corrugated steel access pipe ("T" section) and
was oriented in the same manner as the tunnel. This proved
to be incorrect when it was revealed that the series of
stakes outlining the northern edge of the excavated unit
were only 20 inches in from the timber shoring and 7.5 feet
out from the end of the corrugated metal pipe. The test
unit Taid at a different orientation than the pipe, i.e.,
along magnetic north-south lines. Most importantly, a
large portion of the unit lay beneath the westerly timber
shoring of the tunnel (Photo 28, Figure 4).

This discrepancy was possibly due to movement of the cul-
vert during placement and/or during subsequent backfill and
embankment placement.

Safety considerations precluded working under the shored
walls which required expansion of the tunnel excavation,
When the inside position discrepancy was discussed with
District 11 engineers, a decision was made to temporarily
halt the retrieval effort.

The partial archaeological excavation was backfilled and
the shoring contractor returned to enlarge the working
space and make as much of the unit available for data re-
trieval as possible. The shored area was lengthened and
widened. An additional 3.5 feet of tunnel Jlength and 1.25
feet of breadth was excavated. Due to the cement grout
casing, a jack hammer was necessary to carry out the work
which added increased costs to the shoring contract.
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Excavation for artifact retrieval resumed on August 24,
1981, Some difficulties were encountered in clearing the
soil away from the stakes due to the confined conditions
and a record heat wave which escalated temperatures within
the tunnel. Mechanical problems with the generator further
hampered these efforts.

The material from the first level was exposed on August 26
and photographs were taken of the objects as they lay on
the nylon string grid (Photo 29). The original documenta-
tion included only oblique photos of the excavation level.
These photographs could, therefore, not actually be used
for comparative purposes.

Additiona]Ty, Pete Asano, from Headquarters Photographic
Services, completed a rectified photographic image with a
4x5 camera. This picture is included for comparative
purposes (Photo 29a).

The material was carefully mapped in place and then
'kemoved. It was further photographed and examined outside
the tunnel and notes were taken as to the condition of the
various items, compared to their original state when placed
in the test area (Photos 29 through 34),

Each excavation level was completed in the same manner with
almost all material uncovered in place in the ground and
not during the screening process. Small bone fragments and
an obsidian flake were identified during the screening
process but for almost the entire period of matrix
evaluation, retrieved material was identified directly by
the excavator.
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Density-moisture tests were taken with a nuclear gauge on
the bottom of the test site after the artifact retrieval
was completed. Table 2 compares the results of the density
and moisture tests before placing and after retrieval of
the artifacts.

Excavation and backfill work was completed on August 28,
1981.

K. Artifact Condition Evaluation

In discussing the condition of the artifacts after excava-
tion, it is important to keep in mind that this study was
limited to analyzing gross changes. Recommendations for
more refined deep burial experiments are contained in
Section V {Future Research Considerations). The following
general and specific changes observed as a result of this
study are presentied below.

1. Level 1 (0-10 cm)

Material from this level appeared to have little or no dam-
age. The charcoal sticks were bowed but unbroken (Photos
35 and 36). The QOlivella shell disc "beads" lightened in
color, but were complete. Other material was in a similar
state.

2. Level 2 (10-20 cm)

Faunal remains showed signs of damage. A marine inverte-
brate "sand dollar" was badly fractured (Photo 37). It
had broken into pieces, some of which were barely 1/8 inch
square, Other shell remains showed either minor edge dam-
age, hairline fractures or were physically broken. The
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“faunal mateérial was Woisture Tladen and fragile, showing
ffresh fractures and recent decomposition especially on the
ends of "long" bones. A mammalian rib bone exhibited
paralliel fractures and was fragile. However, ground and
flaked stone objects were complete and appeared undamaged.
Charcoal sticks were bowed but unbroken (Photo 38).

Before reaching Level 3, four obsidian flaked stone items

were discovered for which there existed no prior documenta-

tion. The archaeologists involved have no knowledge of the

placement  of these objects. In any event, they alil appear-
~ed in good condition.

3.  Level 3 (20-30 cm)

“In general, faunal remains were damaged. Larger elements
were very friable and had hairline fractures. A section of
innominate bone had broken in two. An unmodified marine
invertebrate shell was cracked on its edge and contained a
hairline fracture. Formalized shell artifacts appeared
unimpaired by their burial. Ground and flaked stone items
were undamaged as were the charcoal sticks although bowed.
One obsidian flaked stone item (a linear flake) was broken
on its proximal end (a small fragment of this item was
found during screening).

L. Displacement

‘It is difficult to assess relative movement without more
adequate comparative material, but judging from the exist-
ing photographs and documentation, there appeared to be
1ittle vertical or horizontal movement of any of the re-
trieved research material. Charcoal sticks in the 0-10 cm
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and 10-20 cm levels showed some horizontal displacement.
Vertical displacement cannot be measured exactly as no
. previous calculations relating to a permanent datum were
made. However, judging from photographs and notes, the
excavating team thought that some downward movement of
artifacts had taken place on the order of 2 to 3 cm, This
is consistent with settlement platform data.

33

ClihPDF - www .fastio.com


http://www.fastio.com/

i~

BIBLIOGRAPHY

ClihPD v fastio.com



http://www.fastio.com/

ClibhPDF -

BIBLIOGRAPHY

Advisory Council on Historic Preservation

1980

Advisory Council on Historic Preservation
Treatment of Archaeological Properties: A
Handbook. November 1980.

California Department of Transportation

1978a

1978b

Memorandum from R. N, Allen (D-11) to J. O.
Gray. Subject: Simulated Fill Loading on
Midden Soil and Artifacts. March 21, 1978.

Memorandum from J. 0., Gray (D-11) to J. R.
Gordon, Headquarters Chief, Office of
Environmental Planning. Subject: Effects of
Embankments on Moosa Canyon Archaeological
Sites., April 11, 1978,

King, Thomas E., Michael Moratto and N. Nelson Leonard III

1978

www . fastio.com

" Recommended Procedures for Archaeological

Impact Evaluation. Report on a study by the

. Society for California Archaeology in coopera-

tion with the Archaeological Survey, University
of California, Los Angeles. MS at California
Department of Transportation, Sacramento.

35


http://www.fastio.com/

“United States Department of the Interior
1976 Memorandum to Interagency Archaeological
Services from Departmental Consulting
Archaeologist. Subject: Memorandum No. 4,
Supplement No. 1 on Non-aqueous burial of
archaeological sites.

United States Department of Transportation

n.d. Historic and archaeological preservation: An
Orientation Guide to the 106 Process.
Federal Highway Administration, Washington,
D.C.

36

ClihPDF - www fastio.com


http://www.fastio.com/

I[X. TABLES

37

ClihPDF - www .fastio.com


http://www.fastio.com/

TABLE 1

PRELIMINARY LABORATORY SUMMARY OF CHEMICAL TESTING

Dark Light

Soil Sample SDi-4556 SDi-4807 SDi-4808 D.G. D.G.
% Moisture 6.7 10.7 16.3 4.8 10.3
" pH 6.8 8.3 6.2 6.5 6.8
Phosphorus* 2.68 1.78 3.54 0.10 0.92
~Calcium* 7.19 44 .25 4.38 6.72 5.80
Magnesium* 1.54 3.09 1.20 2.56 3.75
Sodium* 3.27 4.46 2.92 16.64 21.48

. Potassium* 8.18 18.18 12.78 1,28 1.26

*Parts per million of d
. (D.G.} soil.

ChihPDF - www.fastio.com

ry midden or decomposed granite
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TABLE 2

DENSITY-MOISTURE TEST RESULTS

Before Placement and After Retrieval of Artifacts

Density, 1bs/ft3 % Moisture

Before Artifact Placement 103.6 10.0

After Artifact Retrieval 105.8 10.0
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TABLE 3

OBJECTS PLACED WITHIN THE EXCAVATION UNITS

Locus A - Level 0-10 cm

Number - Provenience
12 Small unmodified granite cobbles
3 Artist's charcoal sticks
2 Obsidian flakes
1 Obsidian projectiTe point
3 Complete Olivella shells {beads)
2 Olivella disc beads
3 Pieces of cut and formed abalone (Haliotis
_ sp.) shell
8 Unmodified invertebrate shells
1 “Sand Dollar" fragment
Locus A - Level 10-20 cm
1 Granite Mano
1 Arrow shaft straightener
3 Artist's charcoal sticks
1 Basalt biface
1 Chert core fragment
10 Unmodified invertebrate shells
1 "Sand Dollar" fragment
11 Fragments of historic faunal material

40
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TABLE 3 (Continued)

Locus A - Level 20-30 cm

Number Provenience

.

Unmodified invertebrate shells
Olivella disc bead

Artist's charcoal sticks

Unmodified obsidian flakes

Obsidian projectile points/bifaces
Centrally-notched obsidian biface
Large biface of grey obsidian
Fragments of historic faunal material

(SIS L R T L T - ST

T —

Granite cobbles

Locus B - Level 0-10 cm

9 Unmodified invertebrate shells

Fragments of historic faunal material

A sedimentary stone with invertebrate shetll
fossils

Artist's charcoal sticks

Obsidian biface

Obsidian projectile point

Unmodified obsidian flakes

NOW = = W

Chert core fragments
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Number

11
3
12
9

10
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TABLE 3 (Continued)

Locus B ~ Level 10-20 c¢cm

Provenience

Granite cobbles

Artist's charcoal sticks

Unmodified invertebrate shells
Fragments of historic faunal material

Locus B - Level 20-30 cm

Mexican ceramic pot (complete)
Mano and a metate (associated)
Unmodified invertebrate shells
Artist's charcoal sticks
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FIELD EXPERIMENT SUMMARY OF CHEMICAL TESTING

TABLE 4

Decomposed
Soil Covering Artifacts Granite
Sampled During ! Artifact Placement fArtifact Retrieval | Artifact Placement
Sample No. 1 2 Avg. 1 2 Avg. 1 2 Avg.
pH 7.0 6.9 7.0 7.6 7.1 7.4 6.9 7.5 7.2
Phosphorus* 2,15 2.6 2.38} .72 1.0 .86 2.05 .5 1.28
Calcium* 21 24 22,51 11 11 11 2.1 3.2 2.6
Magnesium* 6.6 5.8 6.2 3.2 3.2 3.2 2.0 1.1 1.6
Sodium* 20 29 24,51 28 31 29.5 1 40 41 40.5
Potassium* 18 22 20 9.0 9.4 9.2 1.6 1.7 1.6
Zinc* .12 .33 ,22 15 .06 .10 -- .03 .03
*Parts per million of dry soil
43

www . fastio.com



http://www.fastio.com/

AR X. FIGURES

il
o
™

ClibPDF - wyw.fastio.com


http://www.fastio.com/

'ALIS HOHVYIASAY 40 NOILVIOT SNILYOIGNI
103Mr0Y¥d LOV4dILUV LNIWHUNVEW3I HOIH 40 dVIN °I| 34Notd

T T
P [ o1 0201 B03 |

133§ NI 3TVDS

9H3531

THESIE bu Hey
39CIHA HIAIH L3H SINT Wys

b2ty Wd 00+*0502 015
wiop ubag

oL 9p
Uorsnisien- 20"

A : 8264 Wd 00+0.02 %S
~ lluﬂ.Tanu.a =o:u==mcau._o_u2hoac_csoum
,_

. o 3\
eivy En_m_mmm»ﬁumomuh_w /_Dwm_n N¥ S 40 ALNMOOD

¥ : 15370Ud 1OvdILadV LN3WINVENI HOIH

3pu/e2ry-51-Qs-11

9. 31n0Y 40
HINOS 37N €0 0L AvOod IV 40 HINOS S3TW S'1 WOodd
0QIONOJS3 40 HLIHON S37IW 6 1N08Y ALNNOD 09310 NVS NI

45

www . fastio.com

ClibhPDF -


http://www.fastio.com/

17’ ' R —

*Locus "8"

l

I | Meter ¢ 72" Diameter CMP ; IMeter
Grid Z_ - X Grid
) E ! End of pipe End of pipe
KX T
I
Legend:

E Settlemant Platform

[ Soil Pressure Meters

* Unexcavated Locus

60" Diometer CMP
30’

No Scale

9

Toa of ' Slbpe

FIGURE 2. SKETCH SHOWING ARTIFACT SITES
AND ACCESS PIPES

46

ClihPD www.fastio.com


http://www.fastio.com/

ClibhPDF -

To top of till
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XI. PHOTOGRAPHS
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PHOTO 3 - Nuclear Soil
Moisture-Uensity Test

PHOTO 4 - Grid System
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PHOTO 5 - Locus A 0-10 cm
Layer of Artifacts

PHOTO 6 - Locus A 10-20 c¢cm
Layer of Artifacts
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PHOTO 7 - Locus A 20-30 ¢m
Layer of Artifacts
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PHOTO 9 - Adding Water to the Midden
'S0il to Insure Uniform Compaction

PHOTO 10 - Artifacts Prior to Placement
Bifaces and Projectile Points
Top Left: Black Obsidian Biface
Top Right: Fine Grey Basalt Biface
Middle: Large Grey Obsidian Biface
Bottom Left: Black Obsidian Biface
Bottom Right: Mahogany Obsidian Projectile Point
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PHOTO 11- Artifacts Prior to Placement
_ Bifaces
Top Left: Mahogany Obsidian Biface
Top Center: Mahogany Obsidian Biface
Top Right: Black Obsidian Biface
Bottom Left: Centrally-notched Translucent-
Black Obsidian Biface
Bottom Right: Black Obsidian Biface

PHOTO 12 - Artifacts Prior to Placement
Shell Beads and Shell Pieces
(01ivella, Clam and Haliotis)
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[ro.com

PHOTO 13 - Artifact Prior to Placement
Metate Fragment - Granite

PHOTO 14 - Artifacts Prior to Placement
Manos and Arrow Shaft Straightener
Top: Arrow Shaft Straightener
Bottom Left: Mano - Granite

Bottom Right: Mano - Granite

56
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PHOTO 15 - Artifact Prior to Placement
Unglazed Mexican Pot

PHOTO 16 - Artifacts Prior to Placement
Unmodified Chert Cobble Fragments
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PHOTO 17 - Locus B 0-~10 cm
Layer of Artifacts

PHOTO 18 - Locus B 10-20 cm
Layer of Artifacts
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PHOTO 19 - Locus B 20-30 cm
Layer of Artifacts

PHOTO 20 - Soil Pressure Meters
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PHOTO 21 - Settlement Platforms

PHOTO 22 - Decomposed Granite Cover Over Test Units
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PHOTQ 23 - Finished Embankment Over
Artifact Test Site {75 feet)

PHOTO 24 - Photographic Lighting
Inside Artifact Test Site
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PHOTO 25 - Ventilation Pipe From Access Tunnel

PHOTO 26 - Confined Working Space Inside Access Tunnel
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PHOTO 27- Artifact Retrieval Equipment
Used by the Archaeologist

PHOTO 28 - Top of Wooden Stakes Showing
Test Unit Partially Under Shoring
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Photo 29 In Situ Artifacts 0-10 cm Level
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PHOTO 32 - Artifacts From 10-20 cm
Level After Retrieval

PHOTO 33 - In Situ Artifacts 20-30 cm Level
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PHOTO 35

PHOTC 34

~ Artifacts From 20-30 cm
Level After Retrieval

- In Situ Charcoal Sticks

0-10 cm Level
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PHOTO 36 - Charcoal Sticks From 0-10 c¢cm
Level After Retrieval

PHOTO 37 - Damaged Faunal Remains and
"Sand Dollar" in 10-20 cm Level
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XIT. GLOSSARY
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* GLOSSARY OF ARCHAEOLOGICAL TERMS

ARCHAEOLOGICAL SITE. Any area containing the material
remains of past human cultures.

ARTIFACTS. Any product of human cultural activity (such as
tools, weapons, houses, etc.).

CULTURAL MATERIAL. Materjal remains produced by human
activity as opposed to noncultural materials which are
identified as the physical manifestations of natural
phenomena (see definition of noncultural materials
below).

FAUNAL REMAINS. Animal bones often found within archaeo-
Togical sites and interpreted either as the product of
the butcﬁery and consumption of meat or the death of
animals living on, in or about an archaeological site.

GROSS MORPHOLOGICAL CHANGES. Changes in the overall physi-

" cal form of an artifact. These include breakage and
small damage scars but not chemical changes or changes
of a microscopic level.

'MANO. From the Spanish 1a mano ("hand") -- a loaf-shaped
handstone used for grinding seeds, meat or pigment on a

millingstone or "metate",

METATE. From the Aztec metatl, a stone slab upon which
seeds and nuts were milled with the aid of a mano.
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MIDDEN SOILS. A deposit marking a former habitation which
contains such materials as discarded artifacts, bone and
shell food refuse, charcoal, ash, rock and other re-
mains. The deposit is usually of dark color and high in
organic content.

MORTARS. A milling basin often made of stone used as a
device for the pounding of seeds and nuts {(used in
conjunction with a pestle).

NONCULTURAL MATERIAL. Objects identified as products of
natural forces (i.e., unmodified invertebrate remains,
noneconomic animal bones, natural rocks, etc.). These
are items which have not been influenced by human
agents. See definition of cultural material above.

OLIVELLA. A genus of marine invertebrates of purple-white
hue, the shell of which was commonly used by California
Indians in the manufacture of beads.

POTSHERDS. Fragments of potfery from a broken ceramic
vessel. TItems of this nature are common constituents of

some archaeological sites.

STRATIGRAPHY. Cultural and natural strata or layers often
found in archaeological and geological deposits.
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GLOSSARY “OF SOIL TERMS

TRIAXIAL SHEAR TEST. A cylindrical soil sample is tested
in a chamber by applying constant confining pressure
to the sides of the sample through air or 1liguid and
applying increasing vertical axial Toad to the ends of
the sample to produce failure. This test duplicates
actual field conditions and is used to determine

apparent angle of internal friction and the apparent
cohesion of soils.

TWO-INCH CALIFORNIA SAMPLER. A steel tube lined with
2-inch diameter by 4-inch Tong brass tubes which can be
-~ either pushed hydraulically or driven by a free fall

hammer into soil to obtain undisturbed soil samples for
testing. '
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'I's'wtdfe of Califérnia ' . .
. APPENDIX A Business and Transportation Agency

 Memorandum

To ; J. 0. Gray Date:March 21, 1978

File : 11-8D-15, PM R40.4-R42.9
Gopher Cyn. to S. of
Iilac Road
11203~095061
Archaeology

 From bEPAﬁT;S‘IEI{IJ'I’ opélrlr?nnusponmﬂon - District 11

Subject: SIMULATED FILL LOADINGS ON MIDDEN SOIL AND ARTIFACTS

This memo supplements item 2D of our memo dated March 20, 1978,
regarding evaluation of solls and design data for Archaeology
Sites SDi-4807, 4808, and 4556,

Test Procedure

‘Representative midden solls from the above sites and an
assemblage of likely-to-be found artifacts (See figure 1)
were loosely placed in a 6" diameter by 8" tall eylindrical
mold. These mixtures were then hydraulleally loaded to
1932 1bs. (68.3 psi), a load equilvalent to the maximum fill

helght to be placed on any one site: 74 feet with an assumed
~density of 133 pef.

‘Test Results

After loading, the artifacts wére carefully removed from the
midden soil and any alteratlons were noted and dellneated
(See figure 1).

The same group of artifacts was used i1n all three tests in
the sequence: Test #1, SDi1-4808 soll; Test #2, SDi-4807 soil;
‘and Test #3, SDi-4556 soll. Data pertinent to this testing
is contained in Table 1. Figures 2 and 3 are photographs

~of the artifacts and test equipment used.

Testing was performed by Mike Wagner and Al Nichols of Caltrans
Transportation Laboratory. Caltrans employees witnhessing

‘the testing were: R. D, Allen, G, F, Warn, K. Sharp, J. 0. Gray,
T. R. Vasquez, and D. W. Gray.

“Conelusions

Alteration to shell and bone artifacts during testing was

very minor, consisting of about 1 mm wide by 8 mm long edge
break offs (See figure 1), Of three pottery cherds, only the
red one was altered (See figure 1), It experienced a minor
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J. 0. Gray -2 - March 21, 1978

edge break for Test #1, a vertical, clean break for Test #2,
and a horizontal crack for Test #3. Repeated loadlngs and
unloadings on this pottery fragment probably blases the damage
incurred.

No crushing or pulverizing type damage occurred to the artifacts
during testing. The alterations that did occur should not be
considered a significant impact to archaeology resources at

- the sites involved.

AN

._j’/—-, '/’f"lc")q,/ (/Pﬂ"/

R. D. Allen

District Archaeologlcal Preservation Coordinator

GFW:MW:dr

cc: JOGrasberger
TRVasquez
DLFI‘ink-HQ- O -E - P .
RNClark
GFWarn
MwWagner

Attachments
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1, Plcture of shells, pot sherds and bone
used in compaction tests.

2, View of Cox Hydraulic Press used to
compress midden soils to flll load
equivalents.
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3, Close-up of Compression Cylinder loaded
with mid3en soll and artifacts.

L, Close-up of Control Fanel of
Hydraulic Press.
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& Siate of Chlif&#:ﬁg e "APPEN DIX ‘“B Business ond Transportation Agency

"Memorandum

o : J. 0. Gray " Date: March 21, 1978

File : 11-3D-15 S. of Gopher ¢,
Rd, to S, of Lilac Road
40,4-42.8 -
11203-095061
Archaeology

From . DEPARTMENTY OF TRANSPORTATION - Dlstrict 11

s.bgcz«f CHEMICAL EVALUATION OF MIDDEN SOILS AND PROPOSED D.G., COVER,
: SITZS SDi 4807, 4808 AND 4556

This memo 18 1n reply to your memo reguest of March 13th to
evaluate soll chemical characteristics at the above archaeolcgical
3ites and compare them with thoze of the D.G. materis)l that cculd
te used to cover these sites.

Typical soll samples were collected at each site and D.G. was
collected at two locations in the designated area between

Stations 1963 and 1970 Right Lane, at a depth of 10 to 12 feet
below 0.G. The samples were returned to the certified District 11
Lab where pH and moisture tests were run. The latter operation
was to convert the soluble salts to a dry weight basis.

Three hundred grams of each - #8 sleved sample were soaked for

18 hours in 900 ml deionized water to put soluble salts into
solution. One pint of supernate was drawn from each sample

and shipped to Caltrans Headquarters certified Lad in Sacramento.
There the samples were centrifuged to clarify them. They were

then chemically analyzed by the atomic absorption spectrophotometry
method. Quantitative tests were run for phozphorus, ealelum,
magnesium, sodium and potasium, all common soil ingredients.
Potasium was run because 1t can be an indicator of vone quantities
in midden. A table of test results follows: :
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PRELIMINARY LABORATORY SUMMARY OF CHEMICAL TESTING

Dark Light
Soil Sample SDi-4556 SDi-4807 SDPi-4808 D.G. D.G.
% Moisture 6.7 10.7 16.3 4.8 10.3
pH 6.8 8.3 6.2 6.5 6.8
Phosphorus* 2.68 1.78 3.54 0.10 0.92
Calcium* 7.19 44,25 4,38 6.72 5.80
Magnesium* 1.54 3.09 1.20 2.56 3.75
Sodium* 3.27 4,46 2.92 16.64 21.48
Potassium* 8,18 18.18 12.78 1.28 1.26

*Parts per million of dry midden or decomposed granite

(D.G.) soil.

www . fastio.com
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In“Surrary, we see no evidence for significant chemical
changes 1n midden soils if they are covered by a one foot
thick D.G, blanket.

v h

v _;"f - /’féf
R. D. Allen | :

District Archaeologlcal Preservation Coordinator

GFW:MW:dr -
cc: JOGrasberger
KNClark
- TRVasquez
"GFWarn
DLFrink - HQ OEP
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